Introduction
============

Hysterectomy is the most commonly performed major gynecological operation for both benign and malign gynecologic conditions[@R1]. Despite its low post-operative morbidity, the surgical dissection within the pelvis may disrupt the local nerve supply and anatomic integrity of pelvic organs that results in negative implications for social life, sexuality, and psychological condition of the patient[@R2],[@R3]. Nonetheless, the effects of hysterectomy on pelvic organ functions are controversial. After hysterectomy, although some investigations have declared an increased incidence of urinary and anorectal dysfunction, some others could not show any connection[@R2],[@R4],[@R5]. Therefore, we conducted this prospective study in order to investigate the effects of abdominal and vaginal hysterectomy on urinary and anorectal functions while evaluating the perception of the patients for their quality of life.

Methods
=======

The voluntary patients who had undergone abdominal or vaginal hysterectomy operations were included in the scope of the study after they filled out the informed consent form before operation. The patients were divided in two groups as abdominal hysterectomy (Group 1) and vaginal hysterectomy (Group 2).

Patients who had been operated on the anorectal region for any reason before or after the operation, who had anal incontinence or neurological impairment before the operation, patients who had an operation other than hysterectomy which may cause urinary or anal incontinence after the operation, or who had illness, were excluded from the study. During the course of our study, 19 out of 61 patients with hysterectomy indications were excluded from the study due to previous anorectal operation or urinary incontinence. The remaining 4 patients did not agree to participate in the study.

Apart from the exclusion criteria, twenty patients who underwent abdominal hysterectomy (Group 1) and 18 patients, who underwent vaginal hysterectomy (Group 2), were enrolled in this study. Twenty patients in Group 1 were diagnosed as myoma uteri and 5 patients were diagnosed as having an ovarian cyst in addition to myoma uteri. Total abdominal hysterectomy was applied to 10 patients and total abdominal hysterectomy+bilateral salpingoopherectomy was applied to other 10 patients in Group 1. In Group 2; 6 patients were diagnosed as myoma uteri, and diagnosis of the other 12 patients was uterine prolapsus. Vaginal hysterectomy operation was applied to all the patients in this group.

In order to assess the anorectal functions and pressures, anal manometry was applied to the patients before the operation and on the post-operative 12^th^ month. At the same time, the patients\' quality of life were measured by "SF 36 quality of life scale" and 'Cleveland Clinic Global Quality of Life' form. As part of the Medical Outcomes Study, a multi-year, multi-site study to explain variations in patient outcomes, RAND developed the 36-Item Short Form Health Survey (SF-36). SF-36 is a set of generic, coherent, and easily administered quality-of-life measures. These measures rely upon patient self-reporting and are now widely utilized by managed care organizations and by Medicare for routine monitoring and assessment of care outcomes in adult patients. The Cleveland Global Quality of Life (CGQL) is a patient-rated score that was developed by the senior author (Victor W. Fazio) and has been used at this institution since 1986 as a measurement of QOL. It has previously been validated in patients with colitis undergoing stapled restorative proctocolectomy in this institution. Changes in urinary function of the patients and their intestinal functions, whether any gas or fecal incontinence developed or not were assessed by the "Anorectal and urinary functions assessment form" that is prepared by us. Also, the development of constipation after hysterectomy was measured by the Constipation Scoring System Rome-II criteria[@R6]. The Rome II criterias have been made by "Functional GI Disorders Coordinating Committee". The patient should also have at least one of the following symptoms: Abnormal stool frequency, abnormal stool form, abnormal stool passage, passage of mucus and bloating or feeling of abdominal distension, on at least a quarter of occasions or days.

In constipation scoring system, over 15 points was accepted as constipation. Number of parity, abortus and whether they received hormone replacement therapy after hysterectomy or not were recorded in the "Anorectal and urinary functions assessment form".

For the anal manometry measurements; 11-channel, microcapillary aero infusion vectorial manometry system (Stationary GI manometry UPS-2020, Medical Measurement Systems, Enschede, The Netherlands)consisting of 8 channels pressure+2 channels swallowing, and respiration and channel EMG motility system was used. In this computer-controlled system, measurements were taken by the mechanism that retracted the catheter with a fixed speed of 1 mm/second.

Before anal manometry, a soft enema was applied to the patients 1 or 2 hours. Then the patients were laid in left lateral position and anal manometry was applied. During the test, the initial volume felt by the patients, the volume causing the need for defecation, the volume giving rise to the need for emergency defecation and the maximum volumetric volume, rectoanal inhibitor reflex, anal resting pressures, anal squeeze pressures and high-pressure zone lengths were recorded. The pre-operative and post-operative values of anal manometry results were compared both between the groups and within each group.

'Quality of Life Scale', 'Cleveland Clinic Global Quality of Life' form and 'Clinical Assessment form' were graded and pre-operative and post-operative grades were compared both between the groups and also within each group. Research Ethics Committee approved the study (No: 51-1249). Statistical analysis was performed by the 'SPSS (Statistical Package for Social Science) 11.5 for Windows package program. The sf-36 results of the groups were analyzed by Wilcoxon Signed Ranks Test. The difference in physical function and vitality between the two groups was assessed with Mann Whitney U test. The results were assessed by Chi-Square, Mann Whitney U test, Student T test, Wilcoxon Signed Ranks test and matched sample test and the p values less than 0.05 were accepted as statistically significant.

Results
=======

While the average age of the patients in Group 1 was 46.95±3.6 years, average age of the patients in Group 2 was 55.05±10.3 years. Total follow-up term was mean 15.7±4.4 months for Group 1 and 12.3±3.7 months (p\>0.05) for Group 2. When the patients\' quality of life were assessed before the operation and on the 12^th^ postoperative month via the SF-36 form; it can be seen that body pain parameters of the patients in Group 1 had significantly improved and there was no statistical difference in other parameters also ([Figure 1](#F1){ref-type="fig"}).

![SF-36 results of Group 1. (PF=physical function, V=vitality, SF=social function, PSH=psycological health, BP=body pain, GH=general health, PC=physical condition)](AFHS1803-0612Fig1){#F1}

In Group 1, the gravidity was 4.35 +/− 2.52, parity 2.75 +/− 1.33, abortus 1.6 +/− 1.6, while in Group 2 the graviditiy was 6.72 +/− 2.37, parity 3.83 +/− 1.15, abortus 2.66 +/− 2.11. In group 2, both gravidity and parity ratios were found higher.

In Group 1, 17 (85%) patients did not receive hormone replacement therapy. In group 2, only 3 (16.7%) received HRT treatment. As a result, the use of HRT treatment did not affect our outcome and was analyzed by the Chi-Square test with a value of p\> 0.05.

In Group 2, it was determined that vitality, mood, body pain and physical condition had significantly amended after the operation (p\<0.05) and there was no statistical difference in other parameters of quality of life form. As can be seen generally in [Figure 2](#F2){ref-type="fig"}, that the patients\' quality of life had improved.

![SF-36 results of Group 2. (PF=physical function, V=vitality, SF=social function, PSH=psycological health, BP=body pain, GH=general health, PC=physical condition)](AFHS1803-0612Fig2){#F2}

When the difference in the sub-scale scores of the SF 36 form was compared between the groups, while an improvement in physical function was observed in Group 1, vitality was increased in Group 2 ([Figure 3](#F3){ref-type="fig"}). However, when evaluated in general, no significant difference was found between the two groups.

![The difference of physical function and vitality between the groups.](AFHS1803-0612Fig3){#F3}

When the effect of the hysterectomy on the quality of life of the patients was evaluated by the "Cleveland Clinic Global Quality of Life" form, the statistically significant improvement in the quality of life of the patients in Group 2 was observed as shown in [Figure 4](#F4){ref-type="fig"} (p=0.018).

![Comparison of 'Cleveland Clinic Global Quality of Life' test results before and after the operation (Mann-Whitney U test).](AFHS1803-0612Fig4){#F4}

In [Table 1](#T1){ref-type="table"}, anal incontinence assessment results of the patients before and after the operation are given. There was no difference in the gas incontinence complaints and its frequency in AI1 (Anal incontinence assessment question 1) in both groups ([Table 2](#T2){ref-type="table"}).

###### 

Comparison of pre-operative and post-operative levels of anal incontinence assessment questions within and between groups (The frequencies of the YES responders to the anal incontinence questions were taken into account.) The Wilcoxon Signed Ranks test was used for pre-operative and post-operative values. The Mann-Whitney U test was used for comparison within the groups

                   TAH (n=20)   VAH (n=18)                                                                                                                
  ------- -------- ------------ ------------ --------------------------------- --------------------------------- ------ --------------------------------- -------
  AI1     Before   7            35.0         1.00                              11                                61.1   1.00                              0.107
  After   6        30.0         10           55.6                              0.188                                                                      
  AI2     Before   1            5.0          [\*](#TF3){ref-type="table-fn"}   0                                 0      [\*](#TF3){ref-type="table-fn"}   1,00
  After   0        0            0            0                                 [\*](#TF3){ref-type="table-fn"}                                            
  AI3     Before   1            5.0          [\*](#TF3){ref-type="table-fn"}   0                                 0      [\*](#TF3){ref-type="table-fn"}   1.00
  After   0        0            0            0                                 [\*](#TF3){ref-type="table-fn"}                                            
  AI4     Before   5            25.0         0.219                             3                                 16.7   0.625                             0.697
  After   1        5.0          1            5.6                               1.00                                                                       
  AI5     Before   0            0            [\*](#TF3){ref-type="table-fn"}   2                                 11.1   [\*](#TF3){ref-type="table-fn"}   0,218
  After   0        0            0            0                                 [\*](#TF3){ref-type="table-fn"}                                            

Comparison in groups

Comparison within groups;

No comparison)

###### 

Comparison of pre-operative and post operation levels of gas souling and gaita incontinence frequency in groups. Wilcoxon Signed Ranks test was used. (AI=Anal Incontinence)

                     TAH (n=20)   VAH (n=18)                               
  --------- -------- ------------ ------------ ------------- ------ ------ -------
  AIGAS     Before   0.8          1.37         0.641         2.0    2.21   0.719
  After     1.1      1.93         2.1          2.27                        
  AIGAITA   Before   0.5          0.83         **0.037\***   0.37   0,37   0.317
  After     0.1      0.22         0.24         0.24                        

On the other hand, a significant decrease was observed in the frequency in Group 1 for AI2 (Anal incontinence assessment question 2), while there was no difference in fecal incontinence (p=0,037) ([Figure 5](#F5){ref-type="fig"}). No difference was observed in Group 2.

![Anal incontinence frequencies of Group 1 and 2.](AFHS1803-0612Fig5){#F5}

In [Table 3](#T3){ref-type="table"}, pre-operative and post-operative values of the patients according to 'Constipation Scoring System' (CSS) are seen. While there was no difference before and after the operation in patients in Group 1, it was observed that constipation scoring of the patients in Group 2 had statistically increased (p\<0,021) ([Figure 6](#F6){ref-type="fig"}). In addition, no statistically significant differences were observed in the bowel habits of the patients before and after operation in both groups.

###### 

Comparison of preoperative and postoperative values of CSS levels within groups. The Wilcoxon Signed Ranks test was used. (p\<0,05)

                   TAH (n=20)   VAH (n=18)                                          
  ------- -------- ------------ ------------ --- ----- ------- ----- ------ --- --- -------------
  CSS     Before   1.3          0.86         0   3     0.480   1.4   0.96   0   3   **0.021\***
  After   1.2      1.06         0            3   1.9   1.35    0     4              

![Distribution of patients according to CSS](AFHS1803-0612Fig6){#F6}

It was seen that there was no difference in the results of anal manometry performed before and after the operation. The differences between the initial sensation (IS), defecation sensation (DS), maximum sensation (MS), anal canal resting mean pressure (ARP), anal canal outflow mean pressure (AOP) and high-pressure zone length of the patients were not found statistically significant (p\> 0.05). Rectoanal inhibitor reflex (RAIR) was detected preoperatively and post-operatively in all patients. In Table 4, it can be seen that no statistically significant difference was found in the comparison of the manometry results between the groups.

Discussion
==========

In this prospective study, it was revealed that hysterectomy due to benign disorders does not affect the urinary and anorectal functions of the patients, whether it is done via abdominal or vaginal route. In addition, it was found that the complaints of the patients were ameliorated, therefore resulting in a favorable effect on their quality of life.

Hysterectomy is performed in 90% of cases due to benign causes (leiomyoma, endometriosis / adenomyosis, dysfunctional uterine bleeding and chronic pelvic pain). After the indication of hysterectomy is established, the question is how the surgery will be performed. The effects of hysterectomy on quality of life, anorectal and urinary functions are still controversial. Myoma uteri, endometriosis, pelvic pain, dysfunctional uterine bleeding are common causes of hysterectomy which often reduce the quality of life of patients besides threatening their lives. According to the World Health Organization (WHO), quality of life consists of six essential principles. These can be sequenced as physical condition, psychological status, level of independence, social relations, harmony with the environment, personal, spiritual and religious beliefs[@R7]. It is shown that women with chronic pelvic pain and conditions that are associated with other gynecological disorders report worse health-related quality of life[@R8]. After hysterectomy is performed, it is shown that the patients\' quality of life may get worse, reach normal levels or even increase[@R9]. In our work, we have reported that body pain parameters of the patients in Group 1 were significantly improved. Also in Group 2 patients, vitality, mood, body pain and physical condition were significantly amended after hysterectomy.

During hysterectomy, dissection of bladder from the uterus is required. This may change the innervation of the bladder resulting in urinary disorders, however previous studies performed give conflicting results[@R10]. The first publication in this regard was reported by Hanley in 1969, and reported that total abdominal hysterectomy (TAH) caused an increase in incontinence, dysuria and urinary frequency[@R11]. In some prospective studies examining the effects of hysterectomy, it is shown that surgery has significant effects on bladder function[@R11],[@R2]. When we examined our results, we found that there was no difference between the pre-operative and post-operative values in urologic function results between Group 1 and Group 2 and within the groups.

Many studies have evaluated the correlation between hysterectomy and post-operative intestinal disorder. In a previous retrospective study, negative effects of hysterectomy operation (regardless of its type) on the intestinal functions are shown[@R11]. Daniel Altman et al. reported in their prospective study that patients undergoing abdominal hysterectomy may run an increased risk for developing mild to moderate anal incontinence post-operatively. Besides, their findings do not correlate hysterectomy with de novo or deteriorating constipation[@R12]. However, there are conflicting results on bowel function in more recent prospective studies. In one of them, Lakeman et. al. considered that although defecation symptoms are also more common after vaginal hysterectomy, the difference was not statistically significant[@R10]. In addition to this study, Humalajarvi et.al. have showed that hysterectomy reduces pelvic floor symptoms in one-year follow-up, whether the patients have accompanying pelvic organ prolapsus or not[@R13]. On the other hand, in a recent longitudinal study, it was shown that hysterectomy for benign gynecologic disorders have significant detrimental effects on pelvic floor functions[@R2]. When the intestinal habits were examined in our study, it was seen that there is no difference in the patients in Group 1 and in Group 2 during the postoperative 12 months. Also, it seemed that, abdominal or vaginal hysterectomy has no effect on bowel functions.

Formerly, Sood et.al. observed in their study that resting and squeeze sphincter pressures, volume of saline infused at first leak, total volume retained, and threshold volume for maximum tolerable volume are all decreased significantly after hysterectomy for cervical cancer[@R14]. However, in more recent work of Loizzi et.al., it was found that maximal and mean anal resting and squeezing pressures were unaffected by the surgical procedure, rectoanal inhibitory reflex and length of the high anal pressure zone did not change when a nerve sparing technique was used[@R15]. In our study, there was no statistically significant difference between the groups both in abdominal hysterectomy group and in vaginal hysterectomy group in terms of the manometry results before and after the operation. Also, there was no difference between the groups. The limitation of our study was a small number of subjects and there is a need for work to be done with wider series.

Conclusion
==========

If the type of operation (vaginal or abdominal) is performed due to benign reasons, it can be said that it does not affect the urinary and anorectal functions of the patients, and also it has a positive effect on the quality of life depending on the decrease of complaints of the patients. However, although constipation does not fully develop in the patients who have undergone vaginal hysterectomy, it is also important to consider that there is an increase in constipation complaints.
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